Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.005 Å; disorder in main residue; R factor = 0.031; wR factor = 0.085; data-to-parameter ratio = 11.1.
Related literature
There is a growing body of literature on self-assembled polymers involving copper cyanide moieties, with many examples of one-two-and three-dimensional networks, see, for example: Roof et al. (1968) ; Chestnut et al. (2001) ; Kim et al. (2005) ; Lim et al. (2008) . Most of these structures involve Cu I atoms bridged by cyanide ligands, while a smaller number are mixed-valence compounds with cyanide linkages between Cu I and Cu II atoms. The present structure was prepared as a model for CN À binding to copper-containing proteins (Fager & Alben, 1972) , and is a rare example of a Cu II cyanidebridged linear polymer, similar to the linear polymer reported by Zhan et al. (2007) . For the CN stretching frequency, see: Alben & Farrier (1972) .
Experimental
Crystal data [Cu(CN) (C 4 Table 1 Selected bond lengths (Å ). Table 2 Hydrogen-bond geometry (Å , ). Data collection: locally modified program (Corfield, 1972 ); cell refinement: locally modified program (Corfield, 1972) ; data reduction: cell refinements and data reduction follow procedures in Corfield et al. (1967) and Corfield & Shore (1973) ; standard deviations of intensities include an ignorance factor (Busing & Levy, 1957b ) set here to 0.06; program(s) used to solve structure: local superposition program (Corfield, 1972 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) (Fig. 1) , was originally prepared as a simple model for CN -binding to coppercontaining proteins, with the expectation that structural data would supplement information from infra-red studies on cyanide binding to the proteins. (Fager and Alben, 1972) The structure is reported now in light of current interest in cyanide-bridged copper polymers. Furthermore, the O4 atom has similar U eq values to the other perchlorate oxygen atoms, and is disordered in the same way, whereas bonding to the Cu atom would be expected to localize the atom O4.
The Cu-C-N angle at the cyanide carbon atom is close to linear, at 175.9 (3)°, but the C-N-Cu angle at the bridging cyanide nitrogen atom is 146.5 (2)°, significantly different from 180°. The C-N bond length is 1.139 (4) Å, similar to the terminal bond length of 1.129 Å in K 3 Cu(CN) 4 , (Roof et al., 1968) .
In the diethylenetriamine ligand, the carbon atoms in each chelate ring lie on opposite sides of the corresponding CuN 2 plane. The Cu-N1-C2-C3-N4 chelate ring has the λ conformation, with torsional angle N1-C2-C3-N4 equal to -51.9 (3) °, while the other chelate ring has the δ conformation, with the N4-C5-C6-N7 torsional angle equal to +51.9 (3) °.
Two minor alternative orientations for the perchlorate anion were refined, related to the major orientation by rotation about the Cl-O2 bond, by 34° in one direction, and 25° in the other. (Fig. 3 ) Each minor site is stabilized by hydrogen bonds to N-H donors from four surrounding cations, while atom O3 of the major perchlorate site forms hydrogen bonds to three of these cations.
The compound was prepared by addition of stoichiometric amounts of diethylenetriamine and potassium cyanide to a 
Refinement
All 13 hydrogen atoms of the diethylenetriamine ligand were found unambiguously in a difference Fourier map, and were initially refined freely. In the final refinements, hydrogen atoms were constrained to idealized positions by SHELXL97.
The assignment of C and N atoms in the cyanide group was checked early in the analysis by carrying out a least-squares refinement with the N and C atoms of the cyanide group reversed. The weighted R factor increased significantly from 0.061 to 0.091. There is no evidence of disorder between the C and N atoms of the cyanide group.
Perchlorate ion disorder: Refinement of a single anisotropic perchlorate group converged successfully with wR2=0.1091 for all 1752 reflections. The thermal parameters indicated large librations about the Cl-O2 bond however, and difference Fourier maps indicated two minor alternative orientations for the perchlorate group.
After initial stringent constraints, the three orientations were refined freely, with common Cl and O2 atoms. The main orientation (O1-O4) was refined anisotropically, with an occupancy fixed at 70%. The two minor orientations (O1′-O4′) and (O1′′-O4′′) were given occupancy factors of 18% and 12% respectively, based upon heights found in difference Fourier maps. U values for O1′ and O1′′, O3′ and O3′′, and O4′ and O4′′ were constrained to be equal. This model reduced wR2 significantly from 0.1091 to 0.0847, with the addition of 22 new parameters.
Computing details
Data collection: locally modified program (Corfield, 1972 ); cell refinement: locally modified program (Corfield, 1972) ; data reduction: cell refinements and data reduction follow procedures in (Corfield et al., 1967) and (Corfield & Shore, 1973) . Standard deviations of intensities include an ignorance factor (Busing & Levy, 1957b ) set here to 0.06; program(s) used to solve structure: local superposition program (Corfield, 1972 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPII (Johnson, 1976) ; software used to prepare material for publication:
SHELXL97 (Sheldrick, 2008 Only the major perchlorate component is shown.
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Figure 3
The disordered perchlorate anion, with ellipsoids drawn at the 25% probability level. ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on all data will be even larger. 
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